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Texture control of alkalized starch pastes or starch gels
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Increasing pH of starch pastes or starch gels by adding sodium carbonate or
calcium hydroxide caused higher starch gelatinization temperature and gelatinization temperature, i.e.
hindering starch gelatinization. However, when the samples were heated at higher temperature than
gelatinization temperature, the collapse of starch granules were promoted, then a lot of amylose and
amylopectin leached out from starch granules. Therefore, the viscosity of starch pastes and the gel
strength of starch gels increased. Moreover, the retrogradation of both starch pastes and starch gels
were inhibited.



pH

pH

3.0wt% 4.0wt%

20wt%

pH
2
DSC

pH
DMSO
3
5°C 1 45
5°C
DSC



0.125wt%
pH

pH

pH

20wt%

pH 10.5
pH

20wt%

pH 12.0

pH

pH
pH 11.0
DSC
pH
pH
pH=6.5
pH 10.5
pH
pH
12.0
pH
1
pH

=
N
o

w

o

)

>~ 0000

(o]
C
iy
o
o
L

cl

o]
o
L

A A N-A N

a
EF‘EPA}EIF‘EI"QTD
o-—0-0-0-0 L

Enthalpyo(mJ/mg)

® ¢ ¢ _ ®AH

Temperature (
N o
AN

[N)
o
o
o 4
=
o
=
N
=
~
[N
o

pH
1 pH 20
wt% To
Tp

Te2 AH pH

pH
3.0wt%
pH 105

pH 105

4.0wt% pH
11.5 pH

pH pH11.0

pH
3 pH11.0

pH

pH

pH



wt%

=
o
@

Steady shear viscosity (Pa s)
B
o

=
o
=

A 935t
O 186s

1

14

14

6 8 10 12
pH
pH
93s1 186s1
4
& 3]
[}
e
g 2 0©
€ 0000 ©
% o)
= b o
0 .
6 8 10 12
pH
pH
pH
pH

4.0

4.0

4

20wt%

wt%

pH

97°C

pH

4.0wt%
pH 120

30

12.0

pH 120

pH 12.0

pH

pH

20wt%

20

pH

pH

4.0wt%

pH

pH



3
@® control
o E S:g pH 11.0
g2 O pHIL pH 11.0
g O pH12 3
€
21
]
= S —0————0———9
o0 : : ‘ :
0 10 20 30 40 50
Storage time (day) pH
4 pH 4.0
wt%
pH
80 @® control
O pH8
A pHI10
= 601 v pH10
S ¢ pH11
s O pH12
D 40
< 7
<
>
9 20 pH
——0
0 =
0 10 20 30 40 50 pH
Storage time (day)
5 pH 4.0
wt%
pH
pH
pH 12.0
pH
pH
pH 12.0
pH pH
20wt%
pH
I.D Evans and D R. Haisman, The
effect of solutes on the gelatinization
6 temperature range of potato starch,
Starch/Stéirke, 34, (1982), 224 231
pH B. J. Oosten, Tentative hypothesis to
explain how electrolytes affect the
gelatinization temperature of starches



in water, Starch/Stérke, 34, (1982), 233
239
J. Jane, Mechanism of starch
gelatinization in neutral salts solutions,
Starch/Stéirke, 45, (1993), 161 166
C. S. Kim and C. E. Walker, Effects of
sugars and emulsifiers on starch
gelatinization evaluated by differential
scanning calorimetry, Cereal
Chemistry, 69, (1992), 212 217
M. Hirashima, R. Takahashi, and K.
Nishinari, Changes in the
viscoelasticity of maize starch pastes
by adding sucrose at different stages,
Food Hydrocolloids, 19, (2005), 909
904

— 72 2004,

667 672

2013 5 2013 52 55
M. Hirashima, R. Takahashi and K.
Nishinari, The gelatinization and
retrogradation of cornstarch gels in the
presence of citric acid, Food
Hydrocolloids, , 27, 2012, 390
393

26

8 28 29
Madoka Hirashima The use of

konjac in Japan, and the Development
of konjac with new texture The 20th

Tri-University International dJoint
Seminar & Symposium 2013
25 10 28
11 1
25 8
23 24

25 8 23 24

¢y

@

®

Madoka Hirashima Rheo Takahashi

Katsuyoshi Nishinari Effects of

adding sucrose before and after

gelatinization on the gel strength of

cornstarch  gels 17th  Biennial

International ARAHE Congress 2013,
Singapore (Singapore) 25 7
15 19

24 8 24 25

II
2015 284 (60;66)

2014 552 (329;333)

M. Hirashima CRC Press, Cooking
innovations: Using hydrocolloids for
thickening, gelling, and emulsification,
(2013), 344 (1;344)

M. Hirashima CRC Press,
Supplemental of cooking innovations:
Using hydrocolloids for thickening,
gelling, and emulsification, (2013), 189
(1;189)

HIRASHIMA, Madoka

80390039

TAKAHASHI, Rheo

30375563

NISHINARI, Katsuyoshi

10254426



